Expression profile of transcripts in Alzheimer's disease tangle-bearing CA1 neurons.
The pathogenesis of neurofibrillary tangles (NFTs) in Alzheimer's disease (AD) is poorly understood, but changes in the expression of specific messenger RNAs (mRNAs) may reflect mechanisms underlying the formation of NFTs and their consequences in affected neurons. For these reasons, we compared the relative abundance of multiple mRNAs in tangle-bearing versus normal CA1 neurons aspirated from sections of AD and control brains. Amplified antisense RNA expression profiling was performed on individual isolated neurons for analysis of greater than 18,000 expressed sequence tagged complementary DNAs (cDNAs) with cDNA microarrays, and further quantitative analyses were performed by reverse Northern blot analysis on 120 selected mRNAs on custom cDNA arrays. Relative to normal CA1 neurons, those harboring NFTs in AD brains showed significant reductions in several classes of mRNAs that are known to encode proteins implicated in AD neuropathology, including phosphatases/kinases, cytoskeletal proteins, synaptic proteins, glutamate receptors, and dopamine receptors. Because cathepsin D mRNA was upregulated in NFT-bearing CA1 neurons in AD brains, we performed immunohistochemical studies that demonstrated abundant cathepsin D immunoreactivity in the same population of tangle-bearing CA1 neurons. In addition, levels of mRNAs encoding proteins not previously implicated in AD were reduced in CA1 tangle-bearing neurons, suggesting that these proteins (eg, activity-regulated cytoskeleton-associated protein, focal adhesion kinase, glutaredoxin, utrophin) may be novel mediators of NFT formation or degeneration in affected neurons. Thus, the profile of mRNAs differentially expressed by tangle-bearing CA1 neurons may represent a "molecular fingerprint" of these neurons, and we speculate that mRNA expression profiles of diseased neurons in AD may suggest new directions for AD research or identify novel targets for developing more effective AD therapies.